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ra*©t , mesh 1 nmtt&zm&LKmmtm 1 
wm&m*&jf®k& 1 rts&g^sMft&^&fc . ss2 <o 

rta5m^g^ffiW&m2rta®iKgra¥gli:. lull 

ttsmt. msem2com.^mz£<om.£ztiT%m 
m.^mi ftm&m8.vm2i*i&mmcr>mmizm^ 
x. mmmLm&^f&mfttmm-mm&t* 

1 5r«F®i:-rSit*^2J!»^$^5cOMix*<SKw 
[000 1] 

mBLvmfflmmwizmL. mzmmmiLxmfen 
miimwm*mmmi-&irm&v : ztiizmiztih 
smizmi. mz-Kmmmmi&Tjxv ■ ms.m 

mmmT. icp-Mstwth) ttttmftmm 
muTyx*? ■ mtttttttfimw ( 1 c p- ae s ) m 
comimn smrnizmi txwazimizmti . 

[0002] 

i, 2a, 2 b<±^m»ais^t^i^ai-rs 

#>7 \ 3ti^yT2a, 2bC0miUM.ZfflWt&3> 

5ii^yr2a, 2 bfrt>mzti&imimm 

-51 O^A.^i.gm^^fb^A^a, 

xcr)E&]zm8&i-&&.jjmM&. 8immmmT?x 
40 iU9izmfflwttt)\,^-zm£t&&m%m.m. im 

7X;K 12tiXdfV-. 13, 15. 18tif-^>-A 

14. i6, i9im£*yT^ mmmmm. 

&-?X y 4 >U?(D£ 0 ^Wf. 2 0 JlZ&VPfgim 

2 ltifiaixtfW^nnyejL-^coio^m^^yiS 

[0003] Mphmm?) 1 c p -Mstn m\m<?> 
mim*MW5iz£ vtfxftznti'mm&mifiTyx 
~?h-*6izw?i2tix®m2ii. mm^mmryx-? 
8(?mmx'4*yitzti&. 4*y&zitfzmmm 

50 »i. 7X;P 1 1 fcXdf-7-l 22:^-LT«*^«ffK^ 
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[ooo4] z<7)£d%ftmmmizm?i2ti&miim &c&&9. m®wmLtmm<7)mj&£*)i>m^m&.cr> 

mmmm-t&mm. -?%h*>im5mnt%&®m<7) mwtzmm-t&ioizifczkzifmk-f&hcQTb 

Model 401 tf$>l . Zcr>?4 V M o lZW&<D&umUMm2il&C0T. 

del 40 1 R^^cmm^m^mi. ^-m cD&mmgtmtmm lt i cp-Msfct>(t&#t»r£ 

-r&m&emnmtttm i . $^>(c#s?LT^tffia ^o*m±$ix*ttt,{'. iop-ms^s^^ 

t3SPi£<Z>#flT £ ft £-f fflxtf IOOOp [0009] fS:£JS2 fclB® LJt^li. ISfMSrffi 1 ® 

wvzv&mz&vizmiLzmmcom&cntfflmm mm^m'^Bm^m^-thwsm.mmt. m 

mntimbxmtdtiipi'ciii. mzm^x. mmnm.<v%$i®mi l zm~i < 

[0005] 20 «jE-rs#st^ftfiH--5.^t^^afrst,(o-cj> 
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[0006] #&Bffli. ±M5\m££9ftm-t&tiliblz% fdimJj&MfttfMWZii&fdib. &tzmW(T)mimm 
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St J: O^^itT^S^Jg*^ 1 A$&*&t^2 

-^<«ii£ii^«Ei-s*afc £jwift& - fc £f£®fc^ 
[0014] zcomntz xtiafm^titimm^ <om 1 

[0015] ti*«5fcsatfcW!«4. iswfflt^ js^ 

SHIN'S 46SSfflffS#8fc . IffMKfcftftS*: 

* is i p&amRBBz&t . mas 1 



2<m&*wt . mm i AMmfB^^ti! 

82 Og&m&sfll 1 rtffSm&ttOTH&flS 1 AS 

wmm&mb* &2npi&mmzmt&m2to 

mrtt^mmmm^stb. w§s&2<d&&z 
mzx t )%&zn.x%z>mm>pcomi ftWB»Axm2 

[ooi6] ^o%mtcj:iUf . assiutrtssmt 
[0017] m^me izsmttzwm. m$m2 % 

Ji. ^tfy^&S^fcfcltfafc^S&wc&S., 
[0 0 18] iwiftiM. *»*awa»**l&¥ 

[00 19] 

•CHl~H3*#I8t-^»lltiKW-S. 01 fctt. 
!£R?8£iI>WfcfiSLT ICP-MSCftlStS^ 

5 > Mtmwiz mm iK-mmmnmff^ztix 



[0020] zomm MHUBaot. (mm 
ifm-iMmwser^^mx'himmm 1 o o t . is 
ffittt i o o ft*6KfflffiHS o aj-raaaEtt»mcft 

®t-s#s??Bt!5«^ST*^^?sffli lot. mm. 

2<*y4cn 1 5b. *tLt>mi&vm2ffy<v#y 

T10 5. 115fci9«l«ia9aSS*i«:ttfiM» 
10 T/mffii: m-~0>%&£G&2-1t&m 1 n*? 1 2 
Ofc. *O3*??-120£J:9^3*i£itftiff& 

>7iv—y l 3 0 fc . Sdf^y^;i^—Tl3 0t:J;0^ 

(MfloffBtt) 1 7 0 fc fc#H£$tfT8St1& 
23*7?-l 2 5fc. *0>3*??-12 5:d>6Sfl: 

*A^5'\iCH«iSEt»3^y4f>ri 4 ot. s 

^Asa5*>^#ajsn^im«i&i@i« 1 7 on* 

20 s*4-*ojj]cti sot. -eo^y^yri 5 0<hj- 

Lxmmt^m 5 a^s^fvt s utom. t s 2 3 * 

7 1 2 5 frfemMNBifcfCHKfc 
T&SMt 1 7 0^f^3 3*? 1 2 8 fc ^(ii.T 

[002 1 ] ^w^eiftPS^BWi. mis 

^2<0^.D#>'7'1 0 5, 115<Oo*>CO'J>*c<ti> 

~i;n®m)i^®mw&±msiz®mmmmt 
&3yho-7fc. -e<7)3ybo-5^sjffli-ri.3ytr 

bfrtAiWm&i 1 6 0 *^ft^fLTv^ . 

30 [0022] |^}Sffll00fcmi3^^-120fc 

(o^sa». *s?}gm iofc^i3^^-i2ot 

«^C0lgK. m23^^^-12 5fc^t^AH*5fc 
^)SOcgSS. ^t^A^g5fcSS33^^-l28fc 
<?)(a<7)iS?&. &23*??-12 5fcgS33*??-l 
2 8fc<0S»SSS. ^t/tcm3 3^^-l 2 8fcK* 

« 1 7 0 fc coigcDcB&uu -eii-f ii^xif ^ y ^yrffl 

40 [0 02 3]1i^2*»:?gffll 10rt««tCll ^» 

ix^afi?g+«0rtsm^o©g* { I c p-m stci o« 
aj$it, ^<0«im*tS^v^$i|^ai 6 0tJ: 
•3. mi&tXm2iO^.'J,-Kyri 0 5, 1 1 

tzimijcommmamm^tiiiioiz^x^i, % 
[ 0 0 2 4 ] a 1 ^•m^mm&wm^mmm 

50 imTrtm 0 T**^ . ^ U dtyT' 10 5 cOH^gglSfci 
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vummmi oofrhmvxzixKztmM mm a. 
mv&ztuzmim (ffim&nftmimzistt) fc. 

•3*9 9-1 2 0 £;frLT&E£U 5* i'V^P— 7"l 
3 0 5-^-LT^-t^$ixTHlfScO#i?<g$coStilS 
IS^t^S. -£<9l*RiKJi. 3*??-12 5£tf-L 

[0025] *cr>^ Mmm^^umwcom&hmtii 

mfenmiiSmiz^Xi^^WffimmW^® i 
6 0<Q3yta.-9lzt5^Tfibti. *<7)Mm&%:\ l zm 

-?wc. m&<?>mim>iz%&±oizmiAv : m2cr>^. 
0#yri 0 5.il stry-n&ismnnmmm* 

[0 0 26]-*. 3*99-1 2 5t,Zti\,^Ximmi 

tzimztvfcsmmt. 3*99-i2 8iz&^x. i 
[oo27j isemmmtz xtm . ^ssstBrgits 

ftmz&2ti*iz&mffi.comii&m£ jmiziaz, z t &t 
ttzimmmm^xiin. imizmztuzMm 
i&wmasmziEmizia') . *o#^ft.?t*f?fg*?><i 

wc . MW¥S 1 6 0 it i o . Kflffi* j£ o ajf- 

^'j^yri 0 5a^^7SSrj*Daj-r^'j!Kyri i 

[0028] 02 Ktt. *S^fl&8ffi® BMflKSg 
E£. 3ra<0«S?fg*(0sm?SSrg«i«(c|^{LT I C 
P-MSCflBfrfrWJ^-f y^f^SfcjifflLT^S 

[0029] zcommmmmgrniz. m\m mm 
zfiffl-thtmrnm (wmsR&Bt) i o o fc. im 
mm i oofriw&mm t )iii-tmi'<> t Jx>7 (mm 

1 0 5fc. mtWfrt>%&mS6i$:Krm- 

&mmm (wmmm^m not. mmm 1 1 

ft) list. ^tL^i&^2<o^Ud?>'ri o 

5. 1 1 5 fcJ: 0 f*i«h£ 9ffi$it£tsMK.t/#f? 
«*H-«flWfc-d«S*4* 1 3*7 1 2 0 i . 

2 ofcjt 9^«s*ifciCflaaif«R 

<9fi£¥S) I3 0fc. 5df>-y^;P~7-13 0fcJ:0 
fc8ISM 1 7 0 fc fc4HRS*TStt»2 3*? 1 2 
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5fc. Wa*99-\ 2 5tre>%ttmj&W5"»mi 

mzm^ 3 t »j x> 7 1 4 o fc . si^xsa 5 
mtSfuti^iMaati 7 oN^sw^y 

1 5 0 fc . -e^U^yTl 5 0 £tf-LTI£ftgASS 
5*^i*^T&^^)Kfc92 3^^^-l 2 5*^ 

^siiioi^^i^^jgfc z^^xmrn 170^. 

SS-t^3a^^-l 28fc£<I;tTU&. 
[003 0] CC0j§iga»iSM^SWi. SSI?) 

rtg?s*st2rfifs^i»m i n^mm%^&x'$>&m 
io i rt^m^sit 2 o o . m i rt^s^»2 o oa^ss 

SB 5 ^»J5K>-T 2 0 5. ^5-^V^yT2 0 5l l zX t ) 

myftztitzmnftmm&z. mi s^ysoi— 

7 1 3 0 fciffiiLTfUfcgAilB 5 Kffi£3JT.&t«8i6 
K£og3-£&m4:i*;?:?-2 2 0. -e<03^^^-2 

2 0 iz X 0 £S££*t£tSfM&tf US 1 cOft®Wm&£*Q 
-%M$mmzi-&m2S.*i<>y9'fl>-7 (B2C0^ 

#g) 230. m2cr>mmmzmm-m2ft®m 
mm j %^®.Tfo&m2ft3mmmM2 1 o . m2fi& 

20 SiKSaf2 1O*^S2«rtg|5giSI?K^0ai-tB2rt 
g|?S^ttJ&#KT-S.I.B6'<'J.1f>'T2 1 5. 96^ 
U^y7"2 1 5ti0a9{fJ?il^S2^rt^?tSa 

£. is^«i o o*^3i oai^tiJtsmfKfcM^-fr 

S®5 3*7^-2 2 5. Mf*:<F>3*9 9-225XZ 

x v^ztiJzm%mxfm2nfi%mimt:*}-'%& 

■£>m&ltZ-f&&3 z.*i/>9")V-72 3 5#gtt£>flT 

[0031] ? nz. z<nmmtmmmizi±, %2 

ay^VXVTY l 5O@felM^£08a!ia^jhMi/tc|5| 
30 raSSrSU^rs^yhu-^fc. -ecoayho-^?: 

[0032] mi^j^yrios, ss3^y^yTi 

4 0. m^U^Tl 5 0. H5'<y^y7'2 0 5. 
ay r S6'<U:K>'T2 1 5«. a^2rl|StTV^ia 

5^®7«R^rB£LTV>&. *Jt. ®2^ 
•J^>-T1 1 5»i. ±aLJtidt$IJtS»^g2 6 0tJ: 

[0033] mumm 1 o o&^2rtgBSJiaffl2 1 

40 0t&53*99-2 2 5bC0fflc?>&m&. 935^^ 

2 3 5 fcgS 1 9- 1 2 0 fc OO^gS 
S&. #f^«l 10fcBl3^^-120fc<OScOS 
?S. $23*99-12 5%X/m 1 rtS?S*«ill2 0 0 
tm43*99-22 0tcVffl<D&%&&. ^it^A^S 

5 fc^3 3*^^-1 28fcOS«5»S5. SI 2 3*?;$' 
-12 5fcB33*??-128fc^)^SIffi. ifeWC 
933^^-1 2 8fc^ll7 0fc(^£OBag«i. 
Ztl?timZ-K'<V#>7m?>1-3--7%tZk Vffif&Z 

50 ^$M^g£h-. #W^-Ky7-£0liiK*^*^Qrr'^$ 
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fix^s. ffvzz. iK. ±mm2c>mm®iz£tnf^ #mz 
\m&izm^xwm&2 6 otj: o . ss2^y #ma<9^fg$cof^$«mi'is. 

7*1 1 5<7)|ij«Sigi!)* i JiJffll§ti5<J:d(c^:-?'ri,^„ ft [0039] B3Wi. HI 4fcti02fcSrri§iKgii 

mm. wmm.2 6 oti o^2^y^yn 1 5 p^gctj(tsim^ias!^raco^^-^*>*^$ 

Srniea^is-fr. (-t&*>*>. ?g2£0rtsm *ltv*s. *miiz&&imm(03mm;X'it. t-r. 

mzummzwMLx^h&f) o^wftmmmo&ft fiats (mik 1 ppm) coiw^si^s??^. 1 

MtaaiDLTv^v^) c7)»2c7)rtgsmjpoejai3sst 1 > . *lt, ^«fSMco^tu(s* (^*fTi®) 

^2 Ortg^cDt&aj&gfcov vt(i. 35 1 <9rtSB&^ "Yes" ^&;bt>^&#wm<97tS<Oigg£ 

cp-ms \z%m s tutffi^tHm^scoieMHi^ ji^ LTftmmi,z&te-t& . 

[0040] — 3£rXx>y TS2T\ "No" ^^15 

[0035102 (c^^ffl^c0^?Rero^i^g<7)#ffl fM+com^y^^^##ffiTI^T-C£» 9 . 

JifilTiTMiOT'*)^. ^'Jtf^Tl 0 5CD®$mmiz£ ^ZlETglzmfet&ZttfTZfr^r&iZii. 

o^jSffinooA^isom^^is^ mm a. 20 (GUtfsoppm) cosm^'gisi^?^ icp 

^»j*:xt2 1 50E«sajitj: 9^2rta{g^ii2 -Msmcoftvmmzm&zti& uf77S3) „ * 

2 2 52r^^LT^■sSLTS^^>'^7';^-r2 3 5^^<^: , ) WteflS Ur-yTS4 ) . Xr-yTS4T\ "Ye 

*u $ uz'*. »j 1 1 5 omeigiftt s " ttb%m*m.*<Qmm<o^(o®fg£]E'gizm%. 

X^mmi 1 0*^m9aj£*i*:#:ft?Sfc, 3*? •t&Zt&X'$?>£otz%'>t:m£lzte. xf77S6 

?-l 2 OfcttLT^t, $*^>-77P-Tl 3 0£ "sit*, *«mg«fmft£tlitSi:«£«tT, jS£LT# 

^^-12 5^^-LT2-OC0c£!Kt^-«$ix&„ S-ffc [0 04 1 ] -fj. Xf-y7S4t, "No" 

»A^gfflK^£it*:iS?=JSfc^ ^'J tfyr 1 4 OS. a^ffi+cOBIracO^^S^^WlTOlTT'J) 0 . * 
l/a^^^-2 2 0Sr^-LT. *VJX>T2 0 5COjm 30 OffigfclE&fcaijrf & £ fc**T'£&V^§£ttiU #W 

rat j: diss i 200 i>>t>m *)&2tit:m TfflZMz. tMws. ( mux i o o o p p m ) ntmm 

lOrt&gi^fc^U S^fyy/;l--72 3 0^ tf&mmZti. I C P-MS^^^gt^tT 

fC^-tC^^ilS. ^0^$n)tim?«Ji. H-ft (Af<yTS5, S6) „ 

&&tb&jj&tL-z. mi±tcim2iz*-fmmz}5^ 

[0036] wm. wmm.'t>e)ft%mw(?>mg. i>m& x. 1 6 o . 2 6 o t j x yrcomm 

ztiz. zlx. -hiBLfcjofc. e?ai$fi/crtai^ wtz£nm\wi<D®mtmmt<Dmwfe£&®tt)iz 

commizm^x. m\Mxmm5izmt>ivcftvn,zm $3ELxm.£$-£tuij:\,\ fo&wi. m\m.commt 

2tiizmmmmfe<r)mmmz%^x\ > ^i)^frcr>m mmtcr>m.-^mm?: t-t-mzm^xmrntzz t 
i«p'M^S2 6 0<03ytA-^(ci3v>Tfi : *)n. -e 40 tio. m.^mi&tyox.ftzmtzit&xoizLxhJ: 

cr>®n.t£$kizm~3\ ^x . j^<vmmmz*s:& xoizm v ». 

2*<.v#>ti 1 5<D®wmi)mwzti&. [0043] j^L^idt, zntffl&coM&miz 

[0037] 3*?*- 1 2 5tct>v^T^it(ii i^tf . &m)mftfrt>}iifiiix®«iz®&m^wft 

izjmziifzmimz. 3^^-12 8t*>^T. ^ wmzti&nx'. Muacp-usizmh^m 

tt9ffi&<7)tmmt-&ffii. mm 1 7 0A.js^ii-&. im±zti& 1 1 it. 1 c p-Ms^m^fgm©^ 

[0038] ±ffi»2<?)«g^ffi[fcJ;fLtf , t#R?ftfci9r «c «tSSf&«feih$tlS„ 

^issortss^^^^-fr. *f?jat i vmizivx [0044] mm&mmmsa. m 1 mm 2 

Kzum^nft^mow&zmiii-t&xjizLtiti iz^-tm^hcoizm^-r. w&mzm&zh.z>im 
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i&£1!mf& h Lfc*\ m\i6.cr>®£Z 2®mt IX *> 
iv^U 4ffi§0±.t LXhw Zt>l,z. I 

(Dfttfmw*. #wM<ommzim2timm$i£co 

[004 5] 

m-miitf&crMwizxtui. immt 
m&mm<mm\<,zmizti&mmt zim^msT 
mmzM^mzmmzm^x . 'j-%<ti>2mm 
^m^mmw^Lx umMzwmtuzbtz <o . 

&<om\,mm s ttwizti&(ox*. zcommco&mmwtti 
mtmrntx icp-Mstz&v&ftftzitTd zttzx 

0 . I C P-MS^/XtV&X/X^-tTMt 0* { |5ftih 
3*1.6 ktiilZ. I C P - M S OfHHgigfiOsS-f t£ J: 

[0046] mm2SMcr>mu,z ztui . 

t , mtsM^mzx t )M&ztix%hm®'t>copi&m 

< SUfcttSrWEf «. £ t fc J: 0 . f^S ftfMco^f? 

[0047] m%m3imcDmuz£tni. mmmz& 
tt&m-htitb. m^ii^^mizM^x . is 
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[0048] m$M4 smco^mizxnti. wmmK 
mhm\m?3^?kt, w>mime>mimzmztt 

io ttmw&Lnmm t m i ^rtsss^sfc 

S3 2 c7)^#Sfc . mffi 1 rta5fl*®fi[|^#ga^Ba 
EIB2<0S^a^ 1 rt&g*?S£ffi*Mfi&S:f& 1 rt 

®2cort^g*?s^K ! frrsm2 

iwutt®^w&zti&immiz. %2<7)ft®mm 
£&te-f&m2ftmmGnm±®t. Bm$2<?>M& 
^mzx o m&znx %mm>pco% i ftmwm&vm 
2ft®gm?>mmizm^x s mmfflm(om®&£ 

20 K®m&comiMfm2?imm(o®mzm%.L. mm 
m.?>mifemiz&-i< m%.mzmi£?z> z t iz i o . 

[0049] ^^5^®^BH(;J;fi(f^ |S^^ffi= 

wi^^^^rffeS5$fi»&¥gfc . ^ i <nn%mm 

m 2 os^at . mms i wsssJifiStffi^^a*^!!? 
ten 2 comtt&s.m i rta5g*?«^tti&nrig=5:m i 
®mm&te&kk . ^2£7)rtgss?ji?s^&tsig2 

'^mzx o ^$<it^ti.^?0e+o® i ft&mmRvm 
2 fogmmvym&izm^ ^x . ms.ms&^^&^m 

mzmme>mifemco]m* i {mznz> . 

[0050] 3g£B6£ttff>89lfi:.fctUf . mR£m 

ta^m&^®t Lx^v#>T£m^fzm®miz}5^ 
x . tmz tifzmmemiismijmiziah z t vx- 
z , ±Kmfeztifzft%^izm^xwmw : i&&$i<n> 

[»!W®*^iJiaB] 
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PROBLEM TO BE SOLVED: To provide the dilution device using a peri -pump, which can 
accurately find the automatic preparation of solution capable for automatic 
manufacturing of sample liquids from low concentration to high concentration and 
dilution magnification, can obtain the solution having the intended dilution 
magnification accurately in this way and can preset the dilution magnification 
accurately furthermore. 

SOLUTION: The first and second internal standards are included in the sample liquid 
supplied into an atomization introducing device 5 of an ICP-MS (high-frequency 
induction-coupling plasma/mass analyzer) . The concentrations of the first and 
second internal standards are detected by the ICP-MS. Based on the result of the 
detection of the second internal standard, the dilution magnification of the sample 
liquid is operated and obtained. Based on the result of the operation, the rotating 
driving of a second peri -pump 115, which sends out dilution liquid, is controlled 
by a control means 260. Thus, the dilution magnification of the sample liquid is 
accurately controlled. Then, the sample liquids from the low concentration to the 
high concentration are manufactured. 

COPYRIGHT: (C) 1999, JPO 

L2 : Entry 1 of 1 File: DWPI Jan 12, 1999 

DERWENT -ACC-NO: 1999-137626 
DERWENT - WEEK : 199914 

COPYRIGHT 2 004 DERWENT INFORMATION LTD 

TITLE: Automatic solution preparation method for mass analysis apparatus - involves 
maintaining density of second mixed solution higher than first mixed solution 

PRIORITY-DATA: 1997 JP- 0175146 (June 17, 1997) 
PATENT- FAMILY: 

PUB " NO PUB - DATE LANGUAGE 

□ JP 11006788 A January 12, 1999 

INT-CL (IPC) : G01 N 1/00; G01 N 1/10; G01 N 27/62 



ABSTRACTED -PUB -NO: JP 1100678 8A 
BASIC-ABSTRACT: 



PAGES MAIN- IPC 
009 G01N001/10 



NOVELTY - A sample liquid and a dilution liquid at an arbitrary ratio are mixed 
and a mixed solution with a particular density is obtained. One more mixed solution 
with a different density is continuously prepared. The density of the second mixed 
solution is made higher than the first mixed solution. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for automatic solution 
preparation apparatus. 



USE - For plasma mass analysis apparatus and plasma light emission spect 
analysers . 



rum 



ADVANTAGE - Deterioration of the components in the plasma apparatus, is prevented 

DESCRIPTION OF DRAWING (S) - The drawing shows an outline drawing of an automatic 
solution preparation apparatus. 



